To describe the waiting time for radiotherapy for patients with cervical cancer.
Radiotherapy is used to cure and provide palliative treatment for almost all types of cancer. Around 58.0% of all cervical-type cancer cases receive this treatment. 8 The time spent waiting to begin radiotherapy is considered to be an indicator for quality of care a and seems to have an influence on cancer treatment results. 16 An audit performed by the Tribunal de Contas da União (Federal Court of Accounts) in Brazil showed that 65.9% of the demand for radiotherapy, in 2010, was met and that the average waiting time for the beginning the first session of treatment was 113.4 days. In Brazil, 45.5% of cervical cancer cases diagnosed between 1995 and 2002 were in their advanced stages, 14 which increased the demand for oncological services that offer radiotherapy and requires an improved resolution rate of these services, since these services deal with cases in which radiotherapy is the option to provide a cure to the disease. For every thousand new cases of cancer, it is estimated that 500 to 600 require oncological surgery, 700 chemotherapy and 600 radiotherapy as part of their program of therapy.
e The demand coming from cervical cancer sufferers can be greater, since radiotherapy was recommended for 69.8% of patients with the disease at stages II and III by doctors at the Instituto Nacional de Câncer (INCA -National Cancer Institute), between 1999 and 2004. 6 Improving access to cancer treatment is a matter of great concern in Brazil, which is evidenced by targeted measures for organizing the network of services and providing greater technological resources. In 2012, a law that regulates an acceptable waiting time of up to 60 days for beginning the treatment of new cases of cancer was passed.
f Diagnosing the situation, to understand the reasons behind delays, and improved planning for approaching the disease is equally as INTRODUCTION important as this legislation. It is worth knowing: (i) the total waiting time and the component time intervals imposed on women up to when they begin radiotherapy for cervical cancer; (ii) if any component has a greater impact on the expected waiting time before beginning radiotherapy; and (iii) if the waiting time for tumors referred to potentially curative and palliative radiotherapy is the same.
The objective of this study was to describe the radiotherapy waiting time for cervical cancer sufferers.
METHODS
This descriptive study presents data from a cohort of women with cervical cancer, who were identified between October 1995 and August 2010 from anatomical pathology or cervical pathology records at a university hospital in Brazil (Nova Iguaçu General Hospital -HGNI). The HGNI is integrated into the Brazilian Unified Health System (SUS), and is located in the Baixada Fluminense region, which is within the Metropolitan Region of Rio de Janeiro State, Brazil. This hospital is home to a colposcopy unit which is designed for clarifying and treating lesions, which are the precursor to cancer of the lower genital tract, as well as for diagnosing cervical cancer. After initial diagnosis and care, patients with the invasive cervical disease are forwarded for treatment at specialized public units in the city of Rio de Janeiro or to the Serviço Isolado (Specialized Isolated Service) -a specialized unit, accredited by SUS, for Radiotherapy and Chemotherapy, in the Baixada Fluminense region.
The 667 new cases of cervical cancer with no treatment were identified upon diagnosis at the HGNI during the period. 51 of these individuals had died before starting cancer treatment, 109 were selected for primary surgical treatment and 26 did not have sufficient information to allow the following identification. Thus, 481 patients who had been recommended for exclusive radiotherapy were eligible for the study. 128 of these cases with treatment only at oncology units in the capital were excluded, where a much more comprehensive network of establishments enabled by the SUS for radiotherapy exists, g compared to the single specialized unit operating in the Baixada Fluminense region. Of the 353 remaining cases, eight were excluded for refusing the recommended treatment and three, despite having been referred, for having their radiotherapy contraindicated. The study population was made up of 342 women who had been subjected to radiotherapy at the Specialized Unit of Radiotherapy and Chemotherapy located in the Baixada Fluminense.
The average age of these patients was 51.7 years old (SD: 13.8 years; variation: 25 to 90 years). The morphological analysis showed a higher frequency of squamous tumors (90.9%), followed by adenocarcinoma (5.8%), adenosquamous (1.5%) and other types (1.8%). The clinical staging showed that the disease had spread further than the cervical structure in most cases (90.4%).
The analyzed information were obtained from the records of patients who had received care at the HGNI and at the Specialized Unit as well as from computer files at the Cancer Hospital Registry at the Specialized Unit. The mortality database h from the Mortality Information System for the State of Rio de Janeiro was also consulted for complementary information. Data were collected about demographic factors, relating to the tumor, on referral, and treatment conditions. The most extensive data analyzed were the lengths of total waiting time and their component intervals, whose calculations were made as follows: a) Interval between the diagnostic confirmation and the beginning of radiotherapy (total waiting time): time (in days) elapsed between registration of the histopathological diagnosis in the patient's medical chart at the HGNI and the first session of radiotherapy at the Specialized Unit.
b) Interval between the diagnostic confirmation and the first oncological consultation at the Specialized Unit: time (in days) elapsed between registration of the histopathological diagnosis in the patient's medical chart at the HGNI and the first oncological consultation at the Specialized Unit.
c) Interval between the first oncological consultation at the Specialized Unit and the first radiotherapy session: time (in days) elapsed between the first oncological consultation at the Specialized Unit and the first radiotherapy session. 
RESULTS
All 342 women received treatment by external specialized radiotherapy or combined with complementary therapies, at the Specialized Unit of Radiotherapy and Chemotherapy, which resulted in eight different treatment schemes (Table 1) .
Waiting time for radiotherapy, which was evaluated using the median of the interval between the diagnostic confirmation and the first radiotherapy session (total waiting time) over the period (1995 to 2010), was 41 days (IQR: 50 days). The variation was almost six fold, from 11 days in the initial biennium (1995 to 1996) to 64 days in the final biennium (2009 to 2010). The median of the interval between the diagnostic confirmation and the first oncological consultation at the Specialized Unit and between the first oncological consultation and the first radiotherapy session was 33 days (IQR: 50 days) and four days (IQR: seven days), respectively. With the exception of the 1995-1996 biennium, for the interval between the first oncological consultation and beginning radiotherapy, the extension of the averages of the analyzed time components was systematically greater than the extension of the medians, over all the periods. This finding pointed to the presence of extreme values on the right, which represents cases that, despite having had access to radiotherapy, were subject to long delays in some cases ( Table 2) . Regardless of the cut-off points used for defining the time intervals (15, 30, 60, 90 and 120 days), the proportion of women with the disease at stages IIB-IIIB and IVA-IVB, who receive radiotherapy more swiftly, was greater than those classified as being in the earlier stages, namely up to IIA.
Access to radiotherapy for women younger than 50 years of age was similar for those aged 50 years or more, which was true for all of the analyzed waiting time cutoff points.
DISCUSSION
This study provides unprecedented information regarding the time that women diagnosed with cervical cancer at this university hospital waits before starting radiotherapy at the Specialized Unit. Most (72.2%) of the women with the disease were given access to radiotherapy within 60 days after their diagnostic confirmation, according to information recorded in the patient chart. Despite the median waiting time being 41 days, their component intervals influenced differently the time spent waiting for radiotherapy differently. While the interval between the diagnostic confirmation and the first oncological consultation at the Specialized Isolated Service increased from five to 53 days from the first biennium (1995 to 1996) to the last biennium (2009 to 2010), the interval between the first oncological consultation and effective administration of oncologic treatment remained stable, being less than 10 days throughout the period.
Studies on cancer treatment waiting times for are not common around the world, the fact that they differ on the definition for intervals used and types of tumors and therapy administered makes comparing them difficult. One of the few studies on the subject to have been developed in Brazil had the date of the first consultation at the Department of head and neck surgery at the Hospital of Heliopolis, Sao Paulo, SP, Southeastern Brazil, as an initial reference. 1 The evaluation involved 217 patients who had laryngeal cancer that were diagnosed between 1996 and 2004, the median time for beginning radiotherapy was 58 days.
In Ontario, Canada, the median was of 5.7 weeks from surgery or biopsy to the first radiotherapy session for cervical cancer diagnosed in 2001 and 2002. 3 From 2011, the Canadian Institute for Health Information established 28 days as the standard time limit for treating cancer with radiotherapy.
i This definition considers the waiting time as being the number of days since the patient is judged ready for treatment and the date of the first radiotherapy session. This institution noted that the time spent involved in the oncological therapeutic plan is part of the waiting time, but it did not include the time required for clinical staging of the tumor. More recently (2003 to 2007), cases of the same type, which were diagnosed in Auckland, New Zealand, had a median of 26 days counting from the time of the decision to treat the disease up to the ionizing therapy being administered. 5 In the United Kingdom, studies that followed the introduction of the 'NHS Cancer Plan' a provided information regarding the waiting time for radiotherapy and indicated possible causes related to the prolonged intervals. Based on data regarding 7,051 cases of uterine cancer, for which the authors did not specify the location, the median time for beginning radiotherapy was 68 days after the diagnostic confirmation, while 42.3% of cases received their first radiotherapy session within 60 days. 12 Included within the explanatory factors for waiting time to treat any type of cancer, the authors suggest there were not enough trained staff and equipment, as well as mentioning changes in the management of malignant diseases that lead to a greater demand for radiotherapy and increased workload on staff, which is due to the combined increasing frequency of all cancers, despite the confirmed reduction in new cases of cervical cancer. 15 Coles et al 7 evaluated the interval between the first oncological consultation and first radiotherapy session at Addenbrooke's Hospital, Cambridge, UK, in a group of patients with cervical cancer. The authors pointed out an increase in the median from 14 days (1996) to 18 days (1998) and then to 35 days (2001). In part, the option for more more complex fractionated radiotherapy regimens, accompanied by lack of linear accelerators and trained staff, can explain such findings.
Thus, by critically analyzing this situation it is possible to help planning actions designed to shorten waiting times for cancer treatments. These results indicate that the interval between the diagnostic confirmation and the first oncological consultation was the longest before radiotherapy. This interval involves the implementation of measures with varying degrees of complexity that are not only for establishing the stage of the tumor, but mainly for keeping patients alive who arrive in poor medical conditions when diagnosed.
The line of care for cervical cancer involves numerous services and depends on the availability of different technologies, 4 which are essential for defining the stage and the clinical recovery of patients. During this phase, highly complex procedures such as blood transfusions, dialysis and medium-and large-scale surgery, which is still difficult to access in some regions of Brazil, are often required. Multi-professional teams are therefore trained to deal with cancer and logistical issues that seem simple, such as the availability of transport, but which are not always easily accessible by patients and health professionals and also contribute to increased waiting time.
Since 2012, the problem of time spent waiting to begin cancer treatment has understandably been given special attention by government authorities in Brazil. Following the passing of the law f that refers to the first stage of treatment received by cancer patients, there was an Ordinance j which provides for the application of the law, which stipulates a maximum of 60 days waiting time before effectively beginning the treatment of malignant neoplasms in the SUS. This puts the issue onto the judicial side, and not as a problem that is scientifically dealt with in the first world. The 'European Cancer Health Indicator Project' (EUROCHIP) 9 aims to analyze cancer inequalities. These inequalities are based on data from population-based cancer records and on indicators of staging, delayed treatment and adherence to clinical protocols. This project has defined that delayed cancer treatment would be an important indicator related to any health system that is being analyzed. The evaluation performed by EUROCHIP 3 13 concluded that 37.0% of 86 population-based cancer registries in Europe possess data regarding treatment delays, which suggests that this critical issue deserves more attention from all sectors involved. The authors highlighted the importance of the situation analysis as a way to improve understanding as to why treatment was delayed. For these authors, delays can occur not only as a result of the schedule for surgery, chemotherapy and radiotherapy, but mainly due to a lack of suitable available resources, patient education, referral patterns and long waiting periods before receiving expert consultation as well as delays in imaging examinations that are essential to the diagnosis.
Almost 86.0% of cases in this study were at stages II or III upon diagnosis, which is a higher proportion than what was reported during analysis conducted in the cities of Vitoria 10 (75.4%) and Rio de Janeiro 6 (68.3%). According to EUROCHIP 3,  13 the stage at diagnosis represents the delay that patients face to obtain a confirmation for cancer being diagnosed. For these authors, the stage at diagnosis reflects factors such as the population's understanding of the signs of cancer, access to hospitals and diagnostic centers and the ability of professionals to deal with cancer. Cervical cancer is a type of cancer that is considered totally preventable, but it is still detected at its very advanced stage, therefore publishing information is instrumental in educating the population about the signs and symptoms of the disease, the availability of professionals, examinations at basic health care units and the importance of adhering to screening can optimize resources and detect more early-stage cases. This can in turn reduce the demand for radiotherapy. In addition, some of the women who arrived with an advanced stage of cancer had not undergone any screening, which suggests that the screening programs were not effective in finding all the women from the target age groups in some areas.
The issue raised in this study was to investigate if the waiting time for treating tumors, referred to potentially curative radiotherapy and for palliative radiotherapy, were be the same. While patients who have an earlierstage of the disease, classified up to IIA, began treatment with a median of 56 days, those at more advanced stages received treatment with a median of 35 days (IIB to IIIB) or a median of 30 days (IVA-IVB). During a population-based study performed in Poland, which was restricted to patients with breast cancer, found an greater average waiting time to begin treatment in cases of localized disease. 11 The authors argued that diagnosing more advanced stages of the disease is faster because it requires a shorter series of procedures, which are cheaper and easier to implement and interpret, compared with tumors at earlier stages. The finding of this current study suggest that for cervical cancer, the length of waiting time was probably influenced by clinical decisions that were taken to expedite the treatment of more serious cases.
This study has some limitations. It was developed with retrospective data, which were recorded with a purpose that was basically administrative and supportive in nature. However, this study carefully collected the data with relentless adherence to the timeframes, which helped minimize the possible inconsistencies. Despite the waiting time for beginning radiotherapy being an important indicator for cancer treatment, this study remained quantitative in nature and did not evaluate the technical conditions for implementing radiotherapy or the comprehensiveness of the programmed regime. The significant number of cases who had only undergone treatment in oncology units in the capital led to the exclusion of more than 1/4 of patients who had been recommended to receive radiotherapy. Although the impact of such a decision is undeniable, the results are in line the purposes of the study and express an indicator for cancer care that is offered in the Baixada Fluminense region, which has a single unit that is enabled by the SUS for radiotherapy. Faced with the current situation that sees there being great interest on the part of governmental authorities regarding cancer, evaluation of implementation of brachytherapy, which was not done here, can bring about important contributions on the approach to cervical cancer, especially if the interval from the end of the external irradiation is duly taken into account.
On the other hand, focusing on a single type of cancer and cases for which radiation treatment is exclusively recommended, along with the formation of a homogeneous cohort, made it possible to reach a better interpretation of the results. Defining waiting time is in accordance with the newly enacted legislation, which is more in keeping with the Brazilian situation. The study period covers almost 16 years, which provides a suitable interpretation of the trends of the indicators over this time.
The waiting time for radiotherapy increased over this period; this increase came at the expense of the interval between recording the diagnosis on the medical chart and the first consultation at the Specialized Unit. Therefore, efforts directed towards improving the supply of resources used for tumor staging and for the re-establishment of the clinical conditions of the patients can assist in reducing waiting times. Despite actions regarding screening the Brazilian population being at the forefront of the public health sphere, most women are already at the advanced stages when diagnosed. This study showed that treatment for those that needed it most happened more swiftly, which suggests a certain equality regarding access to radiotherapy, even though the waiting time was not ideal for all.
